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TITLE 

FABRICATED VEHICLE WHEEL AND 
METHOD FOR PRODUCING SAME 

5 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application claims the benefit of U.S. Provisional Apphcation Serial 
No. 60/338,531, filed October 30, 2001, and U.S. Provisional Application Serial 
No. 60/338,539, filed October 30, 2001. 

10 

BACKGROUND OF THE INVENTION 
This invention relates in general to vehicle wheels and in particular to an 
improved fabricated vehicle wheel, 

A conventional fabricated vehicle wheel is typically of a two-piece 
15 construction and includes an inner disc and an outer "full" rim. The disc can be 
cast, forged, or fabricated from steel, aluminum, or other alloys, and includes an 
inner annular wheel mounting portion and an outer annular portion. The wheel 
mounting portion defines an inboard mounting surface and includes a center pilot 
or hub hole, and a plurality of lug receiving holes formed therethrough for 
20 mounting the wheel to an axle of the vehicle. The rim is fabricated from steel, 
aluminum, or other alloys, and includes an inboard tire bead seat retainmg 
flange, an inboard tire bead seat, an axially extending well, an outboard tire bead 
seat, and an outboard tire bead seat retaining flange. In some instances, a three- 
piece wheel construction having a mounting cup secured to the disc is used. In ; 
25 both types of constructions, the outer annular portion of the disc is typically 
secured to the rim by welding. 

A full face fabricated wheel is distinguished from other types of 
fabricated wheels by having a one-piece wheel disc construction. In particular. 
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the full face wheel includes a "full face" disc and a "partial" rim. The fiill face 
disc can be formed cast, forged, or fabricated from steel, aluminimi, or other 
alloys. The full face disc includes an inner annular wheel mounting portion and 
an outer annular portion which defines at least a portion of an outboard tire bead 
5 seat retaining flange of tlie wheel. The wheel mounting portion defines an 

inboard mounting surface and includes a center pilot or hub hole, and a plurality 
of lug receiving holes formed therethrougji for mounting the wheel to an axle of 
the vehicle. The partial rim is fabricated from steel, aluminum, or other alloys, 
and includes an inboard tire bead seat retaining flange, an inboard tire bead seat, 

10 an axially extending well, and an outboard tire bead seat. In some instances, the 
outboard tire bead seat of the rim and the outer annular portion of the disc 
cooperate to form the outboard tire bead seat retaining flange of the full face 
wheel. In both types of constructions, the outboard tire bead seat of the rim is 
positioned adjacent the outer aimular portion of the disc and a weld is applied to 

1 5 secure the rim and the disc together. 

A fabricated vehicle wheel is shown in U.S. Patent No. 6,042,194 to Fitz 
et aL As shown in the embodiment illustrated in Figs. 4 and 5 of the Fitz et al. 
patent, the wheel includes an outer full rim and an inner one piece disc having a 
plurality of spoke members. Each spoke member includes an outer end which is 

20 welded to the rim to produce the vehicle wheel. The Fitz et al. patent discloses 
other embodiments of a wheel construction having individual spoke members 
which are secured to the rim in a similar manner. 



SUMMARY OF THE INVENTION 
25 This invention relates to an improved fabricated vehicle wheel. 

According to one embodiment of the invention, the fabricated vehicle wheel 
includes a wheel rim having a plurality of holes formed therein; a wheel disc 
having a central mounting surface and a plurality of outwardly extending spokes. 
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each of the spokes having at least one hole formed therein; at least one rim to 
disc interface area provided along each of the spokes wherein some portion of a 
surface of the rim and some portion of a surface of the spoke contact one 
another; an adhesive deposited in at least some portion of the rim to disc 
5 interface area; and at least one fastener extending through the holes of the rim 
and the spokes to secure the rim and disc together. 

According to another embodiment of the invention, the vehicle wheel 
includes a wheel rim having a plurality of holes formed therein; a wheel disc 
having a central mounting surface and a plurality of outwardly extending spokes, 
1 0 each of the spokes having at least two holes formed tiierein; at least one rim to 
disc interface area provided along each of the spokes wherein some portion of a 
surface of the rim and some portion of a surface of the spoke contact one 
another; and a fastener extending through each of the at least two holes of each 
of the spokes and through an associated at least two holes of the plurality of 
1 5 holes of the rim to secure the rim and disc together. 

According to yet another embodiment of the invention, the vehicle wheel 
. includes a wheel rim having a plurality of holes formed therein; a wheel disc 
having a central moxmting surface and a plurality of outwardly extending spokes, 
each of the spokes havmg at least one hole formed therein; at least one run to 
20 disc interface area provided along each of the spokes wherein some portion of a 
surface of the rim and some portion of a surface of the spoke contact one 
anotiier; and at least one fastener extending throug^bi the holes of the rim and the 
spokes to secure the rim and disc together; wherem the mounting surface 
includes a section which extends between each pair of the spokes, the section 
25 mcluding a first wall and a second wall, the iBrst wall extending generally 
radially outwardly at an angle in the range from about 5 degrees to about 85 
degrees with respect to the back wall of the mounting surface, titie second wall 
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extending at an angle in the range from about 0 degrees to about 30 degrees with 
respect to the back wall of the mounting surface. 

A method for producing an embodiment of a fabricated vehicle wheel in 
accordance with this invention comprises the steps of: (a) providing a wheel rim 
5 defining a rim axis and including an inboard tire bead seat retaining flange, an 
inboard tire bead seat, a generally axially extending well portion, an outboard tire 
bead seat and an outboard tire bead seat retaining flange; (b) providing a wheel 
disc blank; (c) subjecting the wheel disc blank to a metal forming operation to 
produce a partially formed wheel disc having a plurality of outwardly extending 

10 spoke portions which are spaced circumferentially about the disc blank; (d) 
subjecting the partially formed wheel disc to a metal forming operation to 
produce a wheel disc preform, the wheel disc preform including an inner 
mounting portion, a plurality of outer spoke portions, and an intermediate spoke 
portion defined in the region between the inner mounting portion and outer spoke 

15 portions, the intermediate spoke portion including a plurality of generally globe 
shaped spoke portions; (e) subjecting the wheel disc preform to one or more 
metal forming operations to produce a finished wheel disc, the finished wheel 
disc including a centrally located wheel mounting surface and a plurality of 
outwardly extending spokes; and (f) securing the wheel disc and the wheel rim 

20 together to produce the fabricated vehicle wheel. 

Other advantages of this invention will become apparent to those skilled 
in the art from the following detailed description of the preferred embodiments, 
when read in light of the accompanying drawings. 



25 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a front view of a first embodiment of a fabricated vehicle wheel 
in accordance with the present invention. 
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Fig. 2 is a sectional view of the vehicle wheel taken along line 2-2 of Fig. 

1. 

Fig. 3 is an enlarged view of a portion of tlie vehicle wheel illustrated in 
Figs. 1 and 2 showing a first embodiment of a method for joining the wheel rim 
5 and the wheel disc together in accordance with the present invention. 

Fig. 4 is an enlarged view showing a second embodiment of a method for 
joining the wheel rim and the wheel disc together in accordance with the present 
invention. 

Fig. 5 is an enlarged view showing a third embodiment of a method for 
1 0 joining the wheel rim and the wheel disc together in accordance with the present 
invention. 

Fig. 6 is an enlarged view showing a fourth embodiment of a method for 
joining the wheel rim and the wheel disc together in accordance with the present 
invention. 

15 Fig. 7 is a view of a first alternate embodiment of a fastener that can be 

used to join the wheel rim and the wheel disc together in accordance with the 
present invention- 
Fig. 8 is a view of a second altemate embodiment of a fastener that can be 
used to join (he wheel rim and the wheel disc together in accordance with the 
20 present invention. 

Fig. 9 is a view of a third altemate embodiment of a fastener that can be 
used to join the wheel rim and the wheel disc togetlier m accordance with the 
present invention. 

Fig. 10 is a view of a fourth altemate embodiment of a fastener that can 
25 be used to join the wheel rim and the wheel disc together in accordance with the 
present invention. 

Fig. 1 1 is a front view illustrating a second embodiment of a fabricated 
vehicle wheel in accordance with the present invention. 
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Fig. 12 is a sectional view of the vehicle wheel taken along line 12-12 of 
Fig 11. 

Fig. 13 is an enlarged view of a portion of the vehicle wheel illustrated in 
Figs. 11 and 12. 

5 Fig. 14 is a front view of a third embodiment of a fabricated vehicle wheei 

in accordance with the present invention. 

Fig. 15 is a sectional view of the vehicle wheel taken along line 15-15 of 
Fig. 14. 

Fig. 1 6 is a sectional view of the vehicle wheel taken along line 16-1 6 of 
10 Fig. 14. 

Fig. 17 is an enlarged view of a portion of the vehicle wheel illustrated in 
Figs. 14 and 15. 

Fig. 1 8 is an enlarged view of a portion of a fourth embodiment of a 
fabricated vehicle wheel in accordance with the present invention. 
1 5 Fig- 19 is a sectional view of the vehicle wheel taken along line 19- 1 9 of 

Fig 18. 

Fig. 20 is a sectional view of the vehicle wheel taken along line 20-20 of 
Fig 18. 

Fig. 2 1 is a view of a fifth alternate embodiment of a fastener that can be 
20 used to joui the wheel rim and Hie wheel disc together in accordance with the 
present invention. 

Fig. 22 is a view of a sixth alternate embodiment of a fastener that can be 
used to join the wheel rim and the wheel disc together in accordance with the 
present invention. 

25 Fig. 23 is a view of a fifih embodiment of a fabricated veihicle wheel in 

accordance with the present invention. 

Fig. 24 is a view of the wheel disc illustrated in Fig. 23. 
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Fig. 25 is a sectional view of a portion of tlie vehicle wheel illustrated in 
Fig. 23. 

Fig. 26 is a view of a sixth embodiment of a fabricated vehicle wheel in 
accordance witli the present invention. 
5 Fig. 27 is a view of the wheel disc illustrated in Fig. 25. 

Fig. 28 is a plan view showing the initial stamping of a sheet of metal 
material in order to produce a wheel disc blank for use in constructing the first 
embodiment of the vehicle wheel shown in Figs. 1 and 2 of this invention. 

Fig. 28A is a sectional view of the wheel disc blank taken along line 28A- 
10 28AofFig.28. 

Fig. 29 is a plan view showing the stamping of the wheel disc blank in 
order to produce a finished wheel disc blank in accordance with this invention. 

Fig. 29A is a sectional view of the jBnished wheel disc blank taken along 
line 29A-29A of Fig. 29. 
15 Fig. 30 is a plan view showing the stamping of the finished wheel disc 

blank in order to produce a bubble shaped wheel disc preform in accordance with 
this invention. 

Fig. 3 OA is a sectional view of the bubble shaped wheel disc preform 
taken along line 30A-30A of Fig. 30. 
20 Fig. 3 1 is a plan view showing the stamping of the bubble shaped wheel 

disc preform in order to produce a partially formed wheel disc in accordance 
with the present invention. 

Fig. 3 1 A is a sectional view of the partially formed wheel disc taken along 
line31A-31A of Fig. 31. 
25 Fig, 32 is a plan view showing the restrilcing of the wheel disc in order to 

produce a wheel disc in accordance with the present invention. 

Fig. 32A is a sectional view of the wheel disc taken along line 32A-32A 
of Fig. 32. 
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Fig. 33 is a plan view showing the piercing of the windows and the hub 
hole and the trimming of the outer ends of the wheel disc in order to produce a 
wheel disc in accordance with the present invention. 

Fig. 33A is a sectional view of the wheel disc talcen along line 33 A-33 A 
5 of Fig. 33. 

Fig. 34 is a plan view showing the extruding of the wheel disc in order to 
produce a wheel disc in accordance with the present invention. 

Fig. 34A is a sectional view of the wheel disc taken along line 34A-34A 
of Fig. 34. 

10 Fig. 35 is a plan view showing the piercing of the lug bolt receiving holes 

and the countersinlcing of hub hole in the wheel disc in order to produce a 
finished wheel disc in accordance with the present invention. 

Fig. 35A is a sectional view of the finished wheel disc taken along line 
35A-35A of Fig. 35. 

15 Fig. 36 is a block diagram illustrating a sequence of steps for producing a 

full face fabricated vehicle wheel in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings. Figs. 1 through 3 illustrate a first 

20 embodiment of a fabricated vehicle wheel, indicated generally at 10, produced in 
accordance with the present invention. The vehicle wheel 10 produced 
according to this invention is illustrated as being a fabricated "bead seat 
attached" vehicle wheel. The fabricated bead seat attached vehicle wheel 10 
includes a fiill wheel rim 20 and an inner wheel disc 40 which are constructed 

25 and joined together in accordance with the present invention. The vehicle wheel 
10 defines a horizontal or longitudinal vehicle wheel axis X. Although the 
present invention is illustrated and described in conjxmction with the particular 
vehicle wheel constructions disclosed herein, it will be appreciated that the 
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invention can be used in conjunction with other types of vehicle wheel 
constmctions. For example, the vehicle wheel can be a "drop center" or "well 
attached" vehicle wheel (such as shown in Fig. 3 of U.S. Patent No. 5,188,429 to 
Heck et al. and/or also as shown in Figs. 23-27 and described hereinbelow), the 
5 disclosure of this patent incorporated herein by reference. 

The wheel rim 20 is a fabricated rim formed from a suitable material, such 
as for example, steel, aluminum or alloys thereof, magnesium, or titanium. The 
wheel rim 20 includes an inboard tire bead seat retaining flange 22, an inboard 
tire bead seat 24, a generally axially extending well 26, an outboard tire bead seat 

10 28, and an outboard tire bead seat retaining flange 30. The well 26 includes an 
outer surface 26A and the outboard tire bead seat 28 includes an outer surface 
28A and an inner surface 28B* The outboard tire bead seat 28 further includes a 
plurality of holes 28C (best shown in Fig. 3), formed therein. As will be 
discussed below, the holes 28C are formed by a suitable process, such as for 

15 example, by piercing, drilling, or laser cutting. 

The wheel disc 40 is forged, cast, fabricated, or otherwise formed from a 
suitable material, such as for example, steel, aluminum or alloys thereof, steel, 
magnesium, or titanium. The wheel disc 40 includes a generally centrally 
located wheel mounting surface or portion 42 and a plurality of outwardly 

20 extending spokes 44. In the illustrated embodiment, the disc 40 includes six of 
such spokes 44 which are shown as being formed integral with the wheel 
mounting surface 42. Alternatively, the nxunber and/or the construction of the 
spokes 44 can be other than illustrated if so desired. For example, the vehicle 
wheel 10 can include less than six spokes 44 or more than six spokes 44 and/or 

25 the spokes 44 can be formed separate from the wheel mounting surface 42 of the 
disc 40 and joined thereto by a suitable method. 

The wheel mounting surface 42 is provided with a centrally located pilot 
aperture 42A and a plurality of lug bolt receiving holes 42B circumferentially 
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Spaced around the pilot aperture 42A. In the illustrated embodiment, the wheel 
mounting surface 42 includes six of such lug bolt receiving holes 42B which are 
preferably provided in the wheel mounting surface 42 "in line" with a respective 
one of each of the spokes 44, Alternatively, the number and/or the location of 
5 the lug bolt receiving holes 42B can be other than illustrated if so desired. The 
lug bolt receiving holes 42B receive lug bolts (not shown) and nuts (not shown) 
for securing the vehicle wheel 10 on an axle (not shown) of a vehicle. 

The mounting surface 42 further includes a plurality of "strengthening" 
ribs 42C provided therein. In the illustrated embodiment, a rib 42C is located 

10 between each pair of lug bolt receiving holes 42B. Each of the ribs 42C is 

defined by a raised or embossed area which extends outwardly fi-om or above the 
mounting surface 42 (best shown in Fig. 12 in connection with the embodiment 
discussed therewith). The ribs 42C are operative to strengthen the mounting 
surface 42 to keep it from flexing during vehicle operation thereby improving the 

15 fatigue life of the associated vehicle wheel. Altematively, the spacing, location, 
number and/or configuration of the ribs 42C can be other than illustrated and 
described if so desired. 

Each of the spokes 44 includes an inner surface 44A and an outer surface 
44B. The wheel disc 40 may also include one or more openings or windows 46 

20 formed in one or more of each of the spokes 44. In the illustrated embodiment, 
one of such windows 46 is provided in each of the spokes 44. Alternatively, the 
number and/or the location of the windows 46 can be other than illustrated if so 
desired. 

Each spoke 44 of the wheel disc 40 includes a generally flat rear or back 
25 wall 50, a pair of opposed side walls 52 and 54 extending outwardly from the 
rear waU 50, and an outermost end wall 56 extending outwardly from the rear 
wall 50 which defines a mounting flange. The side walls 52 and 54 are operative 
to connect the associated spoke 44 to the wheel moimting surface 42 thereof. In 
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the illustrated embodiment, the side walls 52 and 54 extend generally radially 
inwardly or non-parallel to one another and define a non-uniform or varying 
spoke width therebetween. Alternatively, the structure of one or both of the 
spoke side walls 52 and 54 can be other than illustrated if so desired. 
5 The mounting flange 56 includes an iimer surface 56A and an outer 

surface 56B. The mounting flange 56 of each spoke 44 is connected to the rear 
wall 50 by a transition portion 58. The transition portion 58 has a generally 
curved or rounded profile which generally corresponds to the profile of the 
adjacent outer surface 28A of the wheel rim 20 to which it is joined. The inner 

10 surface 56A of the mounting flange 56 of the spoke 44 and the outer surface 28A 
of the rim 20 define a first disc to rim interface area, indicated generally at Al, 
and an inner surface 58A of the transition portion 58 and the outer surface 26A 
of the rim 20 define a second disc to rim mterface area, indicated generally at 
A2. Preferably, there is fiiU or complete contact between the inner surface 56A 

15 of the mounting flange 56 of the spoke 44 and the outer surface 28A of tlie rim 
20 at the first disc to rim interface area Al, and there is also fiill contact between 
the inner surface 58A of the transition portion 58 and the outer surface 26A of 
the rim 20 at the second disc to rim interface area A2. However, due to 
manufacturing tolerances and/or other design specifications, there may be less 

20 than full contact at one or both of the interface areas Al and A2. In the 

illustrated embodiment, the movmting flange 56 of each spoke 44 is provided 
witib. a hole 56C for a purpose to be discussed below. 

To assemble the vehicle wheel 10 in the illustrated embodiment, a suitable 
adhesive 60 is preferably first applied to the imier surface 56A of each spoke 44. 

25 A suitable adhesive 60 is a one part epoxy available xmder the name 

BETAMATE® 4601, manufactured by Dow Chemical Company of Midland, 
Michigan. Alternatively, the type and/or the application of the adhesive 60 can 
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be other than illustrated and described if so desired. For example, the adhesive 
60 can be applied to the aatsc surface 28A of the rim 20. 

Next, the wheel rim 20 and the wheel disc 40 are located relative to one 
another in a predetermined position. In this position, the wheel rim outer surface 
5 28A is disposed adjacent the spoke flange inner surface 56A and with the rim 
outer surface 26A disposed adjacent the spoke transition inner surface 48A. 
While in this position, the wheel rim holes 28C and tiie spoke flange holes 56C 
are preferably formed in the rim 20 and spokes 44 at the same time by a suitable 
method, such as for example, by piercing, drilling or laser cutting. Forming the 

10 holes 28C and 56C in this manner ensures that the holes 28C and 56C are in 

proper alignment. Next, a suitable fastener 66 is installed m each of the aligned 
holes 28C and 56C to thereby join the wheel rim 20 and the wheel disc 40 
together. Alternatively, the holes 28C and 56C can be separately provided in one 
or both of file rim 20 and spokes 44 prior to assembly if so desired. As can be 

15 seen in Fig. 1 , due to the construction of the wheel disc 40, the resultant wheel 
10 has a relatively large opening lOA formed tlierein between each pair of the 
spokes 44. 

In the illustrated embodiment, the fastener 66 is a rivet and includes a 
generally round body 66A, an outer or head portion 66B, and an inner portion 

20 66C. As best shown in Fig. 3, the holes 28C and 56C are preferably countersunk 
holes so that when the rivet 66 is installed no portion of the rivet 66 protrudes 
outside of flie respective surfaces 28B and 56B of the wheel rim 20 and the 
wheel disc 40. Alternatively, the type, configuration, location and/or the number 
of fasteners 66 that are used can be other than illustrated if so desired. Also, as 

25 shown in this embodknent, preferably the inner surface 5 8A of the transition 
portion 58 and the outer surface 26A of the wheel run well 26 abut or contact 
one another at the second disc to rim interface area A2; however, m some 
instances, depending upon the uniformity of the rim 20 and/or the disc 40 or 
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depending upon the particular vehicle wheel construction, the inner smface 58A 
and the outer surface 26A may not abut or contact one another along portions 
thereof or at all. 

Referring now to Fig. 4 and using like reference numerals to refer to like 
5 parts, there is illustrated a portion of a second embodiment of a method for 
joining the wheel rim 20 and the wheel disc 40 together in accordance with the 
present invention. As shown tlierein, in this embodiment the adhesive 60 is 
provided at the first disc to rim interface area Al and the rivet 66 is provided at 
the second disc to rim interface area A2 to thereby join the wheel rim 20 and the 

10 wheel disc 40 together. To accomplish this, the well 26 of the rim 20 is provided 
with a plurality of holes 26B (only one of such holes 26B illustrated in Fig. 4), 
and the wheel disc spoke 44 is provided with a like number of holes 48 A in the 
area of the transition portion 48 thereof. 

Referring now to Fig. 5 and using like reference numerals to refer to like 

1 5 parts, there is illustrated a portion of a third embodiment of a method for j oining 
the wheel rim 20 and the wheel disc 40 together in accordance with the present 
invention. As shown therein, in this embodiment the adhesive 60 and the rivet 
66 are provided at the first disc to rim interface area Al, and a weld 70 is 
provided at the second disc to rim interface area A2 to thereby join the wheel rim 

20 20 and the wheel disc 40 together. 

Referring now to Fig. 6 and using like reference numerals to refer to like 
parts, there is illustrated a portion of a fourth embodiment of a method for 
joining the wheel rim 20 and tlie wheel disc 40 together in accordance with the 
present invention. As shown therein, in tliis embodiment the adhesive 60 is 

25 provided at the first disc to rim interface area Al , and the rivet 66 is provided at 
both the first and the second disc to rim interface areas Al and A2 to thereby join 
the wheel rim 20 and the wheel disc 40 together. Alternatively, other 
combinations of adhesive 60 and/or fasteners 66 and/or welds 70 can be used to 
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join the disc 40 and the rim 20 together. For example, adhesive 60 can be 
provided at the first disc to rim interface area Al, at the second disc to rim 
interface area A2, or at both the first disc to rim interface area Al and the second 
disc to rim interface area A2; also, a suitable fastener 66 can be provided through 
5 associated holes in the first disc to rim interface area Al, through associated 
holes in the second disc to rim interface area A2, or through associated holes in 
both the first disc to rim interface area Al and the second disc to rim interface 
area A2. 

Referring now to Fig. 7, there is illustrated a second embodiment of a 
10 rivet 80 which can be used to join the wheel rim 20 and the wheel disc 40 

together in accordance with the present invention. As shown therein, the rivet 80 
includes a body 80A having a generally square cross section. 

Referring now to Fig. 8, there is illustrated a third embodiment of a rivet 
82 which can be used to join the wheel rim 20 and the wheel disc 40 together in 
15 accordance with the present invention. As shown therein, the rivet 82 includes a 
body 82A having a generally rectangular cross section. 

Referring now to Fig. 9, there is illustrated a fourth embodiment of a rivet 
84 which can be used to join the wheel rim 20 and the wheel disc 40 together in 
accordance with the present invention. As shown therein, the rivet 84 includes a 
20 body 84A having a generally triangular cross section. 

Referring now to Fig. 10, there is illustrated a fifth embodiment of a rivet 

86 which can be used to join the wheel rim 20 and the wheel disc 40 together in 
accordance with the present invention. As shown therein, the rivet 86 includes a 
body 86A having a generally star shaped cross section. 

25 Referring now to Fig. 21, there is illustrated a sixth embodiment of a rivet 

87 which can be used to join the wheel rim 20 and the wheel disc 40 together in 
accordance with the present invention. As shown therein, the rivet 87 includes a 
body 87A having a generally oval shaped cross section. 
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Referring now to Fig. 22, there is illustrated a fifth embodiment of a rivet 
88 which can be used to join the wheel rim 20 and the wheel disc 40 together in 
accordance with the present invention. As shown therein, the rivet 88 includes a 
body 88A having a generally football shaped cross section. 
5 Referring now to Figs. 1 1 throu^ 13, there is illustrated a second 

embodiment of a vehicle wheel, indicated generally at 100, produced in 
accordance with the present invention. The vehicle wheel 100 is illustrated as 
being a fabricated "bead seat attached" vehicle wheel. The fabricated bead seat 
attached vehicle wheel 100 includes a full wheel rim 120 and an inner wheel disc 

10 1 40 constructed in accordance witiii the present invention and which are joined 
together by a meihod in accordance with the present invention. The vehicle 
wheel 100 defines a horizontal or longitudinal vehicle wheel axis XI . 

The wheel rim 120 is a fabricated rim formed fix>m a suitable material, 
such as for example, steel, aluminmn or alloys thereof, magnesium, or titanium. 

15 The wheel rim 120 includes an inboard tire bead seat retaining flange 122, an 
inboard tire bead seat 124, a generally axially extending well 126, an outboard 
tire bead seat 128, and an outboard tire bead seat retaining flange 130. The well 
126 includes an outer surface 126A and the outboard tire bead seat 128 includes 
an outer surface 128A and an inner surface 128B. The outboard ture bead seat 

20 128 further includes a plurality of holes 28C (only two of such holes 28C shown 
in Fig. 12), formed therein. As will be discussed below, the holes 128C are 
formed by a suitable process, such as for example, by piercing, drilling, or laser 
cutting. 

The wheel disc 140 is forged, cast, fabricated, or otherwise formed from a 
25 suitable material, such as for example, steel, aluminum or alloys thereof, steel, 
magnesium, or titanium. The wheel disc 140 includes a generally centrally 
located wheel mounting surface or portion 142 and a plurality of outwardly 
extending spokes 144. In the illustrated emboduTient, the disc 140 includes four 
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of such spokes 144 which are shown as being formed integral with the wheel 
mounting surface 142. Altematively, the number and/or the construction of the 
spokes 144 can be other than illustrated if so desired. For example, the vehicle 
wheel 10 can include less than four spokes 144 or more than four spokes 144 
5 and/or the spokes 144 can be formed separate from the wheel mounting surface 
142 of the disc 140 and joined thereto by a suitable method. 

The wheel mounting surface 142 is provided with a centrally located pilot 
aperture 142Aandaplurality of lug bolt receiving holes 142B circumferentially 
spaced around the pilot aperture 142 A. In the illustrated embodiment, the wheel 

10 mounting surface 142 includes four of such lug bolt receiving holes 142B which 
are preferably provided in the wheel mounting surface 142 "in line" with a 
respective one of each of the spokes 144. Alternatively, the number and/or the 
location of the lug bolt receiving holes 142B can be other than illustrated if so 
desired. The lug bolt receiving holes 142B receive lug bolts (not shown) and 

1 5 nuts (not shown) for securing the vehicle wheel 1 00 on an axle (not shown) of 
the vehicle. The mounting surface 142 further includes a plurality of , 
"strengthening" ribs 142C provided therein. As best shown in Fig. 12, each of 
the ribs 142C is defined by a raised or embossed area which extends outwardly 
from or above the mounting surface 142. 

20 Each of the spokes 144 includes an inner surface 144A and an outer 

surface 144B. The wheel disc 140 may also include one or more openings or 
windows 146 formed in one or more of each of the spokes 144. In the illustrated 
embodiment, one of such windows 146 is provided in each of the spokes 144. 
Alternatively, the number and/or the location of the windows 146 can be other 

25 than illustrated if so desired. 

Each spoke 144 of the wheel disc 140 includes a generally flat rear or 
back wall 150, a first pair of opposed side walls 152A and 154A' extending 
outwardly from the rear wall 150, a second pair of opposed side walls 154A and 
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154A' extending outwardly from the rear wall 150, and an outermost end wall 
156 extending outwardly from the rear wall 150 which defines a mounting 
flange. The first pair of side walls 152A and 152A' define "inner" side walls 
and ai*e operative to coimect the associated spoke 144 to the wheel mounting 
5 surface 142 thereof. The second pair of side walls 154A and 154A' define 

"outer" side walls and are disposed between the respective inner side walls 152 A 
and 152A' and the back wall 150. 

In the illustrated embodiment, the inner side walls 152A and 152A' 
extends generally parallel to one another and the outer side walls 154A and 

10 154A' extend radially outwardly in a "flared" or "belled" manner relative to the 
inner side walls 152A and 152A% respectively, at preselected angles Al and A2 
with respect to the inner side walls 152A and 152A\ The angles Al and A2 are 
illustrated as being generally the same and are in the range from about 5 degrees 
to about 135 degrees. In the illustrated embodiment, the angles Al and A2 are 

15 approximately 20 degrees. 

The inner side wall 152A extends a distance D3 from about a point A to 
about a point B, and the outer side wall 154A extends a distance D4 from about 
the point B to about the point C. The inner side wall 152A' extends a distance 
D3 ' from about a point A' to about a point B', and the outer side wall 1 54A' 

20 extends a distance D4' from about liie point B' to about the point C\ In the 

illustrated embodiment, the distances D3 and D3 ' are generally the same, and the 
distances D4 and D4' are about the same. Also, in the illustrated embodiment, 
tibie distances D3 and D3 ' and the distances D4 and D4' are about the same. 
Alternatively, one or more of the distances D3, D3 D4 and D4' can be other 

25 than illustrated if so desired. 

The inner side walls 152 A and 152A' define a first spoke width or 
distance Dl, and the outermost ends of the outer side walls 154A and 154A' 
define a second spoke widtli or distance D2 which is greater than tlie distance 
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Dl. Preferably, the distance D2 is at least 5 percent greater than the distance Dl . 
More preferably, the distance D2 is at least 50 percent greater that the distance 
Dl. 

The mounting flange 156 includes an innsr surface 156 A and an outer 
5 surface 156B. The mounting flange 156 of each spoke 144 is connected to. the 
rear wall 150 by a transition portion 158. The transition portion 158 has a 
generally curved or rounded profile which generally corresponds to the profile of 
the adjacent outer surface 128 A of the wheel rim 120 to which it is joined. The 
inner surface 156A of the mounting flange 156 of the spoke 144 aad the outer 

10 surface 128 A of the rim 120 define a fu-st disc to rim interface area, indicated 
generally at B 1, and an inner surface 158A of the transition portion 158 and the 
outer surface 126A of the rim 120 define a second disc to rim interface area, 
indicated generally at B2. Preferably, there is full or complete contact between 
the inner surface 156A of the mounting flange 156 of the spoke 144 and the 

15 outer surface 128A of the rim 120 at the first disc to rim interface area Bl, and 
there is also full contact between the inner surface 158A of the transition portion 
158 and the outer surface 126 A of the rim 120 at the second disc to rim interface 
area B2. However, due to manufacturmg tolerances and/or other design 
specifications, there may be less than full contact at one or both of the interface 

20 areas Bl and B2. In the illustrated embodiment, the mounting flange 156 of each 
spoke 144 includes at least two holes 156C for a purpose to be discussed below. 

To assemble the vehicle wheel 100 in the illustrated embodiment, the 
wheel rim 120 and the wheel disc 140 are located relative to one another in a 
predetermined positioned. In this position, the wheel rim outer surface 128A is 

25 disposed adjacent the spoke flange inner surface 156A and the outer surface 
126A disposed adjacent the spoke transition inner surface 148A. While in this 
position, the wheel rim holes 128C and the spoke flange holes 156C are 
preferably formed in the rim 120 and spokes 144 at the same time by a suitable 
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method, such as for example, by piercing, drilling or laser cutting. Forming the 
holes 128C and 156C in this manner ensures that the holes 128C and 156C are in 
proper alignment. Alternatively, the holes 128C and 156 can be separately 
provided in one or both of the rim 120 and spokes 144 prior to assembly if so 
5 desired. 

Following this, a suitable fastener 166 is installed in each pair of the 
aligned holes 128C and 156C provided in each of the spokes 144 to thereby join 
the wheel rim 120 and the wheel disc 140 together. In the illustrated 
embodiment, the fastener 166 is a rivet. The rivet 166 can be of any suitable 

10 shape, such as that illustrated and described herein. Alternatively, the type, 
configuration, location and/or the number of fasteners 166 that are used can be 
other than illustrated if so desired. Preferably, as illustrated, each spoke 144 has 
two fasteners 166 installed therein to join the disc 140 and the wheel rim 120 
together. Also, as shown in this embodiment, preferably the inner surface 158A 

15 of the transition portion 1 58 and the outer surface 126A of the wheel rim well 
126 abut or contact one another at the second disc to rim interface area B2; 
however, in some instances, depending upon the uniformity of the rim 120 
and/or the disc 140 or depending upon the particular vehicle wheel constoiction, 
the inner surface 158A and the outer surface 126A may not abut or contact one 

20 another along portions thereof or at all. Alternatively, an adhesive and/or a weld 
can be used at one or both of the first disc to rim interface area Bl and the 
second disc to rim interface area B2 if so desired. As can be seen in Fig. 11, due 
to the construction of the wheel disc 140, the resultant wheel 100 has a relatively 
large opening lOOA formed therein between each pair of the spokes 144. 

25 Referring now to Figs. 14 through 17, thra-e is illustrate a third 

embodiment of a fabricated vehicle wheel, indicated generally at 200, produced 
in accordance with the present invention. The vehicle wheel 200 produced 
according to this invention is illustrated as being a fabricated "bead seat 
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attached" vehicle wheel. The fabricated bead seat attached vehicle wheel 200 
includes a fiill wheel rim 220 and an inner wheel disc 240 which are constructed 
and joined togetlier in accordance with the present invention. The vehicle wheel 
200 defines a horizontal or longitudinal vehicle wheel axis X2. 
5 The wheel rim 220 is a fabricated rim formed from a suitable material, 

such as for example, steel, aluminum or alloys thereof, magnesium, or titanium. 
The wheel rim 220 includes an inboard tire bead seat retaining flange 222, an 
inboard tire bead seat 224, a generally axially extending well 226, an outboard 
tire bead seat 228, and an outboard tire bead seat retaining flange 230. The well 

Lit 

10 226 includes an outer surface 226A and the outboard tire bead seat 228 includes 
an outer surface 228A and an inner surface 228B. The outboard tire bead seat 
228 further includes a plurality of holes 228C (shown in Fig. 15), formed therein. 
As will be discussed below, the holes 22 8C can be formed by a suitable process, 
such as for example, by piercing, drilling, or laser cutting. 

1 5 The wheel disc 240 is forged, cast, fabricated, or otherwise formed from a 

suitable material, such as for example, steel, aluminum or alloys thereof, steel, 
magnesium, or titanium. The wheel disc 240 includes a generally centrally 
located wheel movmting surface or portion 242 and a plurality of outwardly 
extending spokes 244. In the illustrated embodiment, the disc 240 includes five 

20 of such spokes 244 which are shown as being formed integral with the wheel 
moxmting surface 242. Alternatively, the number and/or the construction of the 
spokes 244 can be other than illustrated if so desired. For example, the vehicle 
wheel 200 can include less than five spokes 244 or more than five spokes 244 
and/or the spokes 244 can be formed separate from the wheel mounting surface 

25 242 of the disc 240 and joined thereto by a suitable method. 

The wheel mounting surface 242 is generally that portion of the disc 240 
which is bounded by a circle P. However, the mounting surface 242 can be other 
than illustrated depending upon tiie particular wheel construction. The wheel 
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mounting surface 242 is provided with a centrally located pilot aperture 242A 
and a plurality of lug bolt receiving holes 242B circumferentially spaced around 
the pilot aperture 242A. In the illustrated embodiment, the wheel mounting 
surface 242 includes five of such lug bolt receiving holes 242B wliich are 
5 preferably provided in the wheel mounting surface 242 "in line" with a 

respective one of each of the spokes 244. Alternatively, the number and/or the 
location of the lug bolt receiving holes 242B can be other than illustrated if so 
desired. The lug bolt receiving holes 242B receive lug bolts (not shown) and 
nuts (not shown) for securing the vehicle wheel 200 on an axle (not shown) of a 

10 vehicle. The mounting surface 242 further includes a plurality of 
"strengthening" ribs 242C provided therein. 

Each of the spokes 244 includes an inner surface 244A and an outer 
surface 244B. The wheel disc 240 may also include one or more openings or 
windows 246 formed in one or more of each of the spokes 244. In the illustrated 

15 embodiment, one of such windows 246 is provided in each of the spokes 244. 
Alternatively, the number and/or the location of the windows 246 can be other 
than illustrated if so desired. 

Each spoke 244 of the wheel disc 240 includes a generally flat rear or 
back wall 250, a pair of opposed side walls 252 and 254 extending outwardly 

20 from the rear wall 250, and an outermost end wall 256 extending outwardly from 
the rear wall 250 which defines a mounting flange. The side walls 252 and 254 
are operative to connect the associated spoke 244 to the wheel mounting surface 
242 thereof In the illustrated embodiment, the side walls 252 and 254 extend 
generally parallel to one another and define a uniform or unvarying spoke width 

25 therebetween. Alternatively, the structure of one or both of the spoke side walls 
252 and 254 can be other than illustrated if so desired. 

The mounting flange 256 includes an inner surface 256A and an outer 
surface 25 6B. The mounting flange 256 of each spoke 244 is comiected to the 
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rear wall 250 by a transition portion 258. The transition portion 258 has a 
generally curved or rounded profile which generally corresponds to the profile of 
the adjacent outer surface 228A of the wheel rim 220 to which it is joined. The 
inner surface 256A of the mounting flange 256 of the spoke 244 and the outer 
5 sui'face 22 8 A of the rim 220 define a first disc to rim interface area, indicated 
generally at CI, and an inner surface 25 8 A of the transition portion 258 and the 
outer surface 226A of the rim 220 define a second disc to rim interface area, 
indicated generally at C2. Preferably, there is full or complete contact between 
the inner surface 256A of the mounting flange 256 of tifcie spoke 244 and the 

10 outer surface 228A of the rim 220 at the first disc to rim interface ai'ea CI, and 
there is also full contact between the inner surface 258A of the transition portion 
258 and the outer surface 226A of the rim 220 at the second disc to rim interface 
area 02. However, due to manufacturing tolerances and/or other design 
specifications, there may be less than full contact at one or both of the interface 

15 areas CI and C2. In the illustrated embodiment, the mounting flange 256 of each 
spoke 244 is provided with a hole 256C (or holes) for a purpose to be discussed 
below. 

As best shown in Fig. 17, the side wall 252 extends a total distance D 
from about a point E to about a point F. The point E is located at the transition 

20 from the wheel mounting surface 242 to the spoke side wall 252, and tihe point F 
is located at the transition from the spoke side wall 252 to the end wall 256. 
Similarly, the side wall 254 extend a total distance D' from about a point H to 
about a point I. The point H is located at the transition from the wheel mounting 
surface 242 to the spoke side wall 254, and the point I is located at the transition 

25 from the spoke side wall 254 to the end wall 256. 

The side wall 252 includes a generally flared or curved non-uniform first 
or iimer side wall portion 252A defined throughout a distance Dl from about the 
point E to about a point G, and a generally uniform second or outer side wall 
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portion 252B defined throughout a distance D2 firom about the point G to about 
the point F. Similarly, the side wall 254 includes a generally flared or curved 
non-uniform first or inner side wall portion 254A defined throughout a distance 
DT firom about the point H to about a point J, and a generally uniform second or 
5 outer side wall portion 254B defined throughout a distance D2' from about the 
point J to about the point L 

The mounting surface 242 of the disc 240 includes a section, indicated 
generally at 260 and best shown in the top middle portion of Fig. 17, which 
extends between each pair of spokes 244 between the points H and E. As shown 

10 in Fig. 16, the disc section 260 includes a transition or intermediate wall 260A 
and a firont or outer wall 260B. The transition wall 260A is slightly curved and 
extends generally radially outwardly with respect to back wall 242C of the 
mounting surface 242. The firont wall 260B extends generally in the same plane 
or parallel with respect to the back wall 242C of the mounting surface 242 

15 although not perfectly parallel in this embodiment. Thus, it can be seen that the 
front wall 260B extends or projects substantially in the same plane as the 
mounting surface 242 of the disc 240 and then, at approximately points E and H 
smoothly changes direction and extends generally perpendicular to the mounting 
surface 242 so as to smoothly transform or blend into the side walls 252 and 254 

20 of the spoke 244. Also, in this embodiment, the points E and H of each spoke 
244 are generally located along the circle P. 

As shown in Fig. 16, the intermediate wall 260 A extends at an angle M 
relative to the mounting surface back wall 242C, and the front wall 260B extends 
at an angle N relative to the mounting surface back wall 242C. The angle M is in 

25 the range from about 5 degrees to about 85 degrees and the angle N is in the 
range from about 0 degrees to about 30 degrees. In the illustrated embodiment, 
the angle M is preferably about 65 degrees and the angle N is preferably about 5 
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degrees. Alternatively, and angles M and N can be other than illustrated if so 
desired. 

To assemble the vehicle wheel 200 in the illustrated embodiment, a 
suitable adhesive (not shown) is preferably first applied to at least the outer 
5 surface 228 A of the rim 220. Preferably, tlie adhesive is applied around 

substantially the entire periphery of the outer surface 228A of the wheel rim 220. 
Altematively, the application of the adhesive can be other than described if so 
desired. 

Next, the wheel run 220 and the wheel disc 240 are located relative to one 
10 another in a predetermined position. In this position, the wheel rim outer surface 
228A is disposed adjacent the spoke flange iimer surface 256A and the rim outer 
surface 226A disposed adjacent the spoke transition iimer surface 258A. While 
m this position, the wheel rim holes 228C and the spoke flange holes 256C are 
preferably formed in tiie rim 220 and spokes 244 at the same time by a suitable 
15 method, such as for example, by piercing, drilling or laser cutting. Forming the 
holes 228C and 256C in this manner ensures that the holes 228C and 256C are in 
proper alignment. Altematively, the holes 228C and 256C can be separately 
provided in one or both of the run 220 and spokes 244 prior to assembly if so 
desired. 

20 FoUowmg this, a suitable fastener 266 is installed in each of the aligned 

holes 228C and 256C to thereby join the wheel rim 220 and the wheel disc 240 
together. Altematively, the type, configuration, location and/or the number of 
fasteners 266 that are used can be other than illustrated if so desired. Also, as 
shown in this embodiment, preferably the inner surface 258A of the transition 

25 portion 258 and the outer surface 226A of the wheel rim well 226 abut or contact 
one another at a second disc to rim interface area C2; however, in some 
instances, depending upon the imifonnity of the rim 220 and/or the disc 240 or 
depending upon the particular vehicle wheel construction, the inner surface 25 8A 



24 



wo 03/037651 PCT/US02/17534 

and the outer surface 226A may not abut or contact one another along portions 
thereof or at all. As can be seen in Fig. 14, due to the construction of the wheel 
disc 240, the resultant wheel 200 has relatively large openings 200A formed 
therein between each pair of the spokes 244. 

5 Referring now to Figs. 1 8 through 20, there is illustrated a portion of a 

fourth embodiment of a wheel disc, indicated generally at 340, for use in a 
vehicle wheel in accordance with the present invention. The wheel disc 340 is 
forged, cast, fabricated, or otherwise formed from a suitable material, such as for 
example, steel, aluminum or alloys thereof, steel, magnesium, or titanium. The 

10 wheel disc 340 includes a generally centrally located wheel mounting surface or 
portion 342 and a pluraUty of outwardly extending spokes 344. In the illustrated 
embodiment, the spokes 344 are shown as bemg formed integral vsdth the wheel 
moimting surface 342. Alternatively, the construction of the spokes 344 can be 
other than illustrated if so desired. For example, the spokes 344 can be formed 

15 separate from the wheel mounting surface 342 of the disc 340 and joined thereto 
by a suitable method. 

The wheel mounting surface 342 is generally that portion of the disc 340 
which is bounded by a circle Q. However, the mounting surface 342 can be 
other than illustrated depending upon the particular wheel construction. The 

20 wheel mounting surface 342 is provided with a centrally located pilot aperture 
342A and a plurality of lug bolt receiving holes 342B circumferentially spaced 
around the pilot aperture 342A. In the illustrated embodiment, the lug bolt 
receiving holes 342B are preferably provided in the wheel mounting surface 342 
"in line" with a respective one of each of the spokes 344. Alternatively, the 

25 location of the lug bolt receiving holes 342B can be other than illustrated if so 
desired. The lug bolt receiving holes 342B receive lug bolts (not shown) and 
nuts (not shown) for securing the associated vehicle wheel on an axle (not 
shown) of a vehicle. The wheel disc 340 may also include one or more openings 
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or windows 346 formed in one or more of each of the spokes 344. In the 
illustrated embodiment, one of such windows 346 is provided in each of the 
spokes 344. Altematively, the number and/or the location of the windows 346 
can be other than illustrated if so desired. 
5 Each spoke 344 of the wheel disc 340 includes a generally flat rear or 

back wall 350, a pair of opposed side W2dls 352 and 354 extending outwardly 
from the rear wall 350, and an outermost end wall 356 extending outwardly from 
the rear wall 350 which dejSnes a mounting flange. The side walls 352 and 354 
are operative to connect the associated spoke 344 to the wheel mounting surface 
10 342 thereof. Preferably, the edges of the side walls 352 and 354 are coined. 
Altematively, the stmcture of the spokes 344 can be other than illustrated if so 
desired. 

As best shown in Fig. 18, the side wall 352 extends a total distance Y 
from about a point R to about a point S. The point R is located at the transition 

1 5 from the wheel mounting surface 342 to the spoke side wall 352, and the point S 
is located at the transition from the spoke side wall 352 to the end wall 356. The 
side wall 354 extends a total distance Y' from about a point U to about a point V. 
The point U is located at the transition from the wheel mounting surface 342 to 
the spoke side wall 354, and the point V is located at the transition from the 

20 spoke side wall 3 54 to the end wall 356. 

The side wall 352 includes a varying or non-uniform first or inner side 
wall portion 352A defined throughout a distance Yl from about the point R to 
about a point T, and a generally varying or non-uniform second or outer side wall 
portion 352B defined throughout a distance Y2 from about the point T to about 

25 the point S. The side wall 354 includes a varying or non-uniform first or inner 
side wall portion 354A defined throughout a distance Yl ' from about the point U 
to about a point W, and a generally varying or non-imiform second or outer side 
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wall portion 354B defined throughout a distance Y2' from about the point W to 
about the point V. 

The mounting surface 342 of the disc 340 includes a section, indicated 
generally at 360 and best shown in the top middle portion of Fig. 18, which 
5 extends between each pair of spokes 344 between the points R and U. As shown 
in Fig. 19, the disc section 360 includes a transition or intermediate wall 360A 
and a front or outer wall 360B. The transition wall 360A is sUghtly curled or 
rolled over and extends generally radially outwardly with respect to back wall 
342C of the mounting surface 342. The front wall 360B is rolled over or curled 

10 so as to extend generally back toward the mounting surface 342. 

Also, as shown in this embodiment, a portion of the inner side wall 
portion 352A includes an outer wall 352A'which is slightly curled over as shown 
in Fig. 20. Similarly, a portion of the inner side wall portion 354A includes an 
outer wall 354A'which is slightly curled over. Thus, it can be seen that in the 

1 5 embodiment shown in Figs. 1 8-20, that the moimtmg surface 342 of the disc 340 
and at least portions of the side walls 352 and 354 of the spoke 344 include 
portions which extends generally parallel with respect the back wall 342A of the 
mounting surface 342. In the embodiment shown in Figs. 14 through 17, only 
the mounting surface 242 of the disc 240 included portions which extended 

20 generally parallel with respect the back wall 242A of the mounting surface 242. 
In addition, in the embodiment shown m Figs. 18 through 20, such portions are 
further rolled over and extend back toward the mounting surface 342. 
Alternatively, such portions in Figs. 14 through 17 could be rolled over such as 
in Figs. 18 through 20. 

25 Referring now to Figs. 23-25, there is illustrated a fifth embodiment of a 

fabricated vehicle wheel, indicated generally at 410, produced in accordance 
with the present invention. The vehicle wheel 410 produced according to this 
invention is illustrated as being a fabricated drop center or well attached vehicle 
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wheel. The fabricated bead drop center vehicle wheel 410 includes a fioll wheel 
rim 420 and an inner wheel disc 440 which are constructed and joined together in 
accordance with the present invention. 

The wheel rim 420 is a fabricated rim formed from a suitable material, 
5 such as for example, steel, aluminum or alloys thereof, magnesium, or titanium. 
As shown in Fig. 25, the wheel rim 420 includes an inboard tire bead seat 
retaining flange 422, an inboard tire bead seat (not shown), a generally axially 
extending well 426, an outboard tire bead seat 428, and an outboard tire bead 
seat retaining flange 430. The well 426 includes an inner surface 426A. 

10 The wheel disc 440 is forged, cast, fabricated, or otherwise formed from a 

suitable material, such as for example, steel, aluminum or alloys thereof, steel, 
magnesium, or titanium. The wheel disc 440 includes a generally centrally 
located wheel mounting surface or portion 442, a plurality of outwardly 
extending spokes 444, and an outer band or flange 446. In the illustrated 

15 embodiment, the disc 440 includes five of such spokes 444 which are shown as 
being formed integral with the wheel mounting surface 442 and the outer flange 
446. Alternatively, the number and/or the construction of the spokes 444 can be 
other than illustrated if so desired. For example, the vehicle wheel 4 1 0 can 
include less than five spokes 444 or more than five spokes 444. Also, the spokes 

20 444 and the outer flange 446 can be formed integral with one another but 

separate firom the wheel mounting surface 442 of the disc 440 and joined thereto 
by a suitable method. 

The wheel mounting surface 442 is provided with a centrally located pilot 
aperture 442A and a plurality of lug bolt receiving holes 442B circumferentially 

25 spaced around the pilot aperture 442A. In the illustrated embodiment, the wheel 
mounting surface 442 includes five of such lug bolt receiving holes 442B which 
are preferably provided in the wheel mounting surface 442 in line with a 
respective one of each of the spokes 444. Alternatively, the number and/or the 
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location of the lug bolt receiving holes 442B can be other than illustrated if so 
desired. The lug bolt receiving holes 442B receive lug bolts (not shown) and 
nuts (not shown) for securing the vehicle wheel 410 on an axle (not shown) of a 
vehicle. 

5 The mounting surface 442 further includes a plurality of strengthening 

ribs 442C provided therem. In the illustrated embodiment, a rib 442C is located 
between each pair of lug bolt receiving holes 442B. Each of the ribs 442C is 
defmed by a raised or embossed area which extends outwardly &om or above the 
mounting surface 442. The ribs 442C are operative to strengthen the mounting 

10 surface 442 to keep it from flexing during vehicle operation thereby improving 
the fatigue life of the associated vehicle wheel. Alternatively, the spacing, 
location, number and/or configuration of the ribs 442C can be other than 
illustrated and described if so desired. 

The wheel disc 440 may also include one or more openings or windows 

1 5 446 formed in one or more of each of the spokes 444. In the illustrated 

embodiment, one of such windows 446 is provided in each of the spokes 444. 
Alternatively, the number and/or the location of the windows 446 can be other 
than illustrated if so desired. The outer flange 446 defines an annular moimting 
flange and includes an outer surface 446A. 

20 To assemble the vehicle wheel 410 in the illustrated embodiment, the 

wheel rim 420 and the wheel disc 440 are located relative to one another in a 
predetermined position. In particular, the outer surface 446A of the mounting 
flange 446 is positioned adjacent witli inner surface 426 A of the well 426 of the 
wheel rim 420 and a weld 45 (shown in Fig. 25) is applied to join the wheel disc 

25 440 and the wheel rim 420 together to produce the fabricated well attached 
vehicle wheel. As can be seen in Fig. 23, due to the construction of the wheel 
disc 440, the resultant wheel 410 has a relatively large opening 410A formed 
therein between each pair of the spokes 444. Also, while the wheel disc 440 is 
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shown for use in constructing a fabricated well attached vehicle wheel, the wheel 
disc 440 could be used to produce other types of fabricated vehicle wheels. For 
example, the wheel disc 440 could be used to produce a fabricated bead seat 
attached vehicle wheel or a fabricated full face vehicle wheel, 
5 Pveferring now to Figs. 26 and 27, there is illusti-ated a sixth embodiment 

of a fabricated vehicle wheel, indicated generally at 5 10, produced in accordance 
with the present invention. The vehicle wheel 510 produced according to this 
invention is illustrated as being a fabricated drop center vehicle wheel. In this 
embodiment, spokes 544 of a wheel disc 540 are inverted or reversed compared 
10 to the spokes 444 of the wheel disc 440 of the vehicle wheel 410 illustrated in 
Figs. 23-25. Thus, in this embodiment, the spokes 544 of the wheel disc 540 
project outwardly as opposed to the spokes 444 of the wheel disc 440 which 
project inwardly. 

1 5 Referring now Fig. 36, there is illustrated a block diagram showing a 

sequence of steps for producing the first embodiment of the full face fabricated 
vehicle wheel 10 of the present invention, as illustrated in Figs. 1 and 2, 
Initially, in step 600, a flat sheet of suitable material, such as for example steel 
(not shown), is subjected to a metal forming operation to produce an initial wheel 

20 disc blank 630, as shown in Figs. 28 and 28A. The wheel disc blank 630 is a 
generally round, flat disc blank and is preferably formed by a blanking or 
stamping operation. The wheel disc blank 630 preferably defines a generally 
uniform wheel disc blank thickness T. 

Next, in step 602, the wheel disc blank 630 is subjected to a metal 

25 forming operation to produce a finished wheel disc blank 640 having a unique 
profile, as shown in Figs. 29 and 29A. As shown therem, m the illustrated 
embodiment the finished wheel disc blank 640 includes six outwardly extending 
or protruding spoke portions 640A-640F which are equally spaced 
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circumferentially about tlie wheel disc blank 640 and are identical to one another. 
The wheel disc blank 640 is preferably formed by a blanlcing or stamping 
operation. Alternatively, the spacing, number and/or configuration of the wheel 
disk blank 640 and/or die outwardly extending spoke portions 640A-640F can be 
5 other than illustrated if so desired. Also, the initial wheel disc blank 630 and/or 
the finished wheel disc blank 640 can be formed by an other suitable processes if 
so desired. 

Following this, the finished wheel disc blank 640 is subjected to a metal 
forming operation to produce a generally '^bubble" shaped wheel disc preform 

10 650 during step 604, as shown in Figs. 30 and 30A. The bubble shaped wheel 
disc preform 650 includes a generally flat inner portion 652 defined within a 
boundary of a first or iimer circle CI, a generally flat outer spoke portion 654 
defined outside a boundary of a second or outer circle C2, and an intermediate 
spoke portion 656 defined in the region between the first inner circle CI and the 

15 second outer circle C2. 

The intermediate portion 656 of the bubble shaped wheel disc preform 
650 includes six raised or generally globe shaped portions 656A-656F, and the 
outer portion 654 has six outwardly extending portions 654A-654F. Each of the 
globe shaped portions 656A-656F define a first radius Rl and a second radius R2 

20 and extend from the flat inner portion 652 a distance A. 

In the illustrated embodiment, the globe shaped portions 656A-656F are 
equally spaced circumferentially about the bubble shaped wheel disc preform 
650 and are identical to one another. Similarly, the outer spoke portions 654A- 
654F are equally spaced circumferentially about the bubble shaped wheel disc 

25 preform 650 and are identical to one another. The bubble shaped wheel disc 
preform 650 is preferably formed by a stamping operation. Alternatively, the 
spacing, number and/or configuration of the bubble shaped wheel disc prefonn 
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650 and/or the globe shaped spoke portions 656A-656F and/or the outwardly 
extending spoke portions 654A-654F can be other than illustrated if so desired. 

In step 606, the bubble shaped wheel disc preform 650 is subjected to a 
metal forming operation to produce a partially formed wheel disc 660, as sho^TO 
5 in Figs. 3 1 and 3 1 A. As shov/n therein, the partially formed wheel disc 660 has a 
desired shape or profile and is preferably formed by a stamping operation. In 
particular, during step 606, the spokes 44 of the finished wheel disc 40 begin to 
take shape and materisdize in the partially formed wheel disc 660. Following 
this, in step 608, the partially formed wheel disc 660 is subjected to a metal 

10 forming operation to produce a wheel disc 670, as shown in Figs. 32 and 32A. 
To accomplish this, the wheel disc 660 is preferably restriked by a stamping • 
operation to produce the wheel disc 670, The wheel disc 670 includes a 
generally "flattened" inner surface 672 and an outer annular portion 674. 

Next, in step 610, the wheel disc 670 is subjected to a metal forming 

15 operation to produce a wheel disc 680 shown in Figs. 33 and 33A. During step 
610, a center pilot aperture 682 is formed in the wheel disc 680, openings or 
windows 684 are formed in the wheel disc 680, and portions 686 are removed 
from the outer annular portion 674 of the wheel disc 670. Preferably, the center 
hub hole 682 and the windows 684 are formed by a piercing operation and the 

20 portions 686 are removed by a trimming operation. 

Following this, in step 612, the wheel disc 680 is subjected to a metd 
forming operation to produce a wheel disc 690, as shown in Figs. 34 and 34A, 
During step 612, the center pilot aperture 682 is further processed to produce the 
finished center pilot aperture 42A. Preferably, the finished pilot aperture 62A is 

25 formed by an extruding operation. Also, during step 612, the edge of the 

windows 684 are preferably coined to produce the finished windows 46, and all 
the exposed edges of the wheel disc 680 are also preferably coined to remove 
any sharp edges fi-om the wheel disc 690. 
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Next, the wheel disc 690 is subjected to final metal forming operation in 
step 614 to produce the finished wheel disc 40, shown in Figs. 1, 2, 35 and 3 5 A, 
of the present invention. In particular, during step 614, the lug bolts receiving 
holes 42B are formed in the wheel disc 40. Preferably, the lug bolt receiving 

5 holes 42B are formed by a piercing operation followed by a countersinking 
operation. As shown in Figs. 35 and 35A, the finished wheel disc 40 mcludes 
the centrally located wheel mounting surface 42, the spokes 44, the pilot aperture 
42A, the lug bolt receiving holes 42B, and the openings 46. Following this, in 
step 616, the finished wheel disc 40 is joined to the wheel rim 20 as described 

1 0 above to produce the finished febricated vehicle wheel 1 0 . Alternatively, the 
number, type of metal forming and/or the sequence of the steps 600-616 can be 
other than illustrated and described above if so desired. 

In accordance with the provisions of the patent statutes, the principle and 
mode of operation of this mvention have been described and illustrated in its 

1 5 preferred embodiments. However, it must be understood that the invention may 
be practiced otherwise than as specifically explained and illustrated without 
departing firom the scope or spirit of the attached claims. 
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WHAT IS CLAIMED IS: 



1 . A fabricated vehicle wheel comprising: 

a wheel rim having a plurality of holes formed therein; 
5 a Vv^heel disc having a central mounting surface and a plurality of 

outwardly extending spokes, each of said spokes having at least one hole formed 
therein; 

at least one rim to disc interface area provided along each of said spokes 
wherein some portion of a surface of said rim and some portion of a surface of 
10 said spoke contact one another; 

an adhesive deposited in at least some portion of said rim to disc interface 
area; and 

at least one fastener extending through said holes of said rim and said 
spokes to secure said rim and disc together. 

15 

2. The fabricated vehicle wheel according to Claim 1 wherein said 
fastener is a rivet. 



3. The fabricated vehicle wheel according to Claim 1 wherein said 
20 holes formed in said spokes and said rim are formed by one of a piercing, drilling 

or laser cutting method. 

4. The fabricated vehicle wheel according to Claim 1 wherein two 
spaced apart rim to disc interface areas are provided. 

25 

5. The fabricated vehicle wheel according to Claim 4 wherein said 
adhesive is deposited in at least some portions of only one of said two rim to disc 
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interfaces and said fastener is located in said only one of said two rim to disc 
interfaces. 

6. The fabricated vehicle wheel according to Claim 4 wherein said 
5 adhesive is deposited in at least some portions of one of said two rim to disc 

interfaces and said fastener is located in the other one of said two rim to disc 
interfaces. 

7. The fabricated vehicle wheel according to Claim 4 wherein said 
10 adhesive is deposited in at least some portions of both of said two rim to disc 

interfaces and said fastener is located in only one of said two rim to disc 
interfaces. 



8 . The fabricated vehicle wheel according to Claim 4 wherein said 

15 adhesive is deposited in at least some portions of only one of said two rim to disc 
interfaces and said fastener is located in at least some portions of both of said 
two rim to disc interfaces. 

9. The fabricated vehicle wheel according to Claim 4 wherein said 
20 adhesive is deposited in at least some portions of both of said two rim to disc 

interfaces and said fastener is located in at least some portions of both of said 
two rim to disc interfaces. 

10. The fabricated vehicle wheel accordmg to Claim 4 wherein said 

25 adhesive is deposited in at least some portions of only one of said two rim to disc 
interfaces, said fastener is located in said only one of said two rim to disc 
interfaces, and a weld is provided at least at some of the other one of said two 
rim to disc interfaces. 
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1 1 . The fabricated vehicle wheel according to Claim 1 wherein said 
central mounting surface of said wheel disc includes a center pilot aperture and a 
plurality of lug bolt receiving holes circumferentially spaced around said pilot 

12. The fabricated vehicle wheel according to Claim 1 1 wherein said 
lug bolt receiving holes are in line with a respective one of each of said spokes. 

10 13 . The fabricated vehicle wheel according to Claim 1 1 wherein said 

central mounting surface of said wheel disc includes a plurality of ribs provided 
therein. 

14. The fabricated vehicle wheel according to Claim 13 wherein a rib 
15 is located between each pair of said lug bolt receiving holes. 

15. The fabricated vehicle wheel according to Claim 13 wherein each 
of said ribs is defined by a raised or embossed area which extends outwardly 
from or above said central mounting surface. 

20 

16. The fabricated vehicle wheel according to Claim 1 wherein said 
fastener has a non-round body. 

17. The fabricated vehicle wheel according to Claim 1 wherein said 
25 disc and said rim are secured together in a bead seat area to produce a bead seat 

attached vehicle wheel. 
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18. The fabricated vehicle wheel according to Claim 1 wherein said 
disc and said rim are secured together in a well area to produce a well attached 
vehicle wheel. 

5 19. A fabricated vehicle wheel comprising: 

a wheel rim having a plurality of holes formed therein; 
a wheel disc having a central mounting surface and a plurality of 
outwardly extending spokes, each of said spokes having at least two holes 
formed therein; 

10 at least one rim to disc interface area provided along each of said spokes 

wherein some portion of a surface of said rim and some portion of a smface of 
said spoke contact one another; and 

a fastener extending through each of said at least two holes of each of said 
spokes and through an associated at least two holes of said plurality of holes of 

15 said rim to secure said rim and disc together. 

20. The fabricated vehicle wheel according to Claim 19 wherein at 
least one of said spokes flare radially outwardly. 

20 21 . The fabricated vehicle wheel according to Claim 19 wherein at 

least one of said spokes includes at least one window formed therein. 

22. The fabricated vehicle wheel according to Claim 19 wherein at 
least one of said spokes includes a rear wall, a pair of opposed side walls 
25 extending from said rear wall, and an outermost end wall which defines a 

mounting flange, said pair of opposed side walls including a first pair of inner 
side walls and a second pair of outer side walls, said inner side walls extending 
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generally parallel to one another and said outer side walls extending radiedly 
outwardly relative to said inner side walls at preselected angles. 

23 . The fabricated vehicle wheel according to Claim 22 v/herein said 
5 inner side walls extend a first radial distance and said outer side v/alls extend a 

second radial distance, the first and second radial distances being generally the 
same. 

24. The fabricated vehicle wheel according to Claim 22 wherein said 
10 inner side walls extend a first radial distance and said outer side walls extend a 

second radial distance, the first and second radial distances being different. 

25. The fabricated vehicle wheel according to Claim 22 wherein said 
inner side walls define a jBrst spoke width and outermost ends of said outer side 

15 walls define a second spoke width is greater than said first spoke width. 

26. The fabricated vehicle wheel according to Claim 25 wherein said 
second spoke width is at least 5 percent greater than said first spoke width 

20 27. The fabricated vehicle wheel according to Claim 25 wherein said 

second spoke width is at least 50 percent greater than said first spoke width 

28. The fabricated vehicle wheel according to Claim 19 wherein said 
fastener is a rivet 

25 

29. The fabricated vehicle wheel according to Claim 19 wherein said 
holes formed in said spokes and said rim are formed by one of a piercing, drilling 
or laser cutting method. 
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3 0 . The fabricated vehicle wheel according to Claim 19 wherein two 
spaced apart rim to disc interface areas are provided. 

5 31. The fabricated vehicle wheel according to Claim 1 9 wherein said 

central mounting surface of said wheel disc includes a center pilot aperture and a 
plurality of lug bolt receiving holes circiraiferentially spaced around said pilot 
aperture. 

10 32. The fabricated vehicle wheel according to Claim 3 1 wherein said 

lug bolt receiving holes are in line with a respective one of each of said spokes. 

33 . The fabricated vehicle wheel according to Claim 3 1 wherein said 
central mounting surfece of said wheel disc includes a plurahty of ribs provided 

15 therein. 

34. The fabricated vehicle wheel according to Claim 33 wherein a rib 
is located between each pair of said lug bolt receiving holes. 

20 35. Hie fabricated vehicle wheel according to Claim 3 3 wherein each 

of said ribs is defined by a raised or embossed area which extends outwardly 
from or above said central mounting surface. 

36. The fabricated vehicle wheel according to Claim 1 9 wherein said 
25 fastener has a non-round body. 
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37. The fabricated vehicle wheel according to Claim 19 wherein said 
disc and said rim are secured together in a bead seat area to produce a bead seat 
attached vehicle wheel. 

3 8. The fabricated vehicle Vv'heel according to Claim 19 wliereiii said 
disc and said rim are secured together in a well area to produce a well attached 
vehicle wheel. 



39. A fabricated vehicle wheel comprising: 

10 a wheel rim having a plurality of holes formed therein; 

a wheel disc having a central mounting surface and a plurality of 
outwardly extending spokes, each of said spokes having at least one hole formed 
therein; 

at least one rim to disc interface area provided along each of said spokes 
1 5 wherein some portion of a surface of said rim and some portion of a surface of 
said spoke contact one another; and 

at least one fastener extending through said holes of said rim and said 
spokes to secure said rim and disc together; 

wherein said mounting surface includes a section which extends between 
20 each pair of said spokes, said section including a first wall and a second wall, 
said first wall extending generally radially outwardly at an angle in the range 
from about 5 degrees to about 85 degrees with respect to said back wall of said 
mounting surface, said second wall extending at an angle in the range from about 
0 degrees to about 30 degrees with respect to said back wall of said mounting 
25 surface. 

40. The fabricated vehicle wheel according to Claim 39 wherein said 
mounting surface defines a circle and said section is generally within said circle. 
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41. The fabricated vehicle wheel according to Claim 39 wherein at 
least a portion of said second wall of said section includes an outermost surface 
which is curled over so as to extend generally back toward said mounting 

5 surface. 

42. The fabricated vehicle wheel according to Claim 39 wherein said 
mounting surface defines a circle and said section is within said circle and 
continues outwardly into at least a portion of said spokes. 

10 

43. Tlie fabricated vehicle wheel according to Claim 41 wherein at 
least a portion of said second wall of said section includes an outermost surface 
which is curled over so as to extend generally back toward said moimting 
surface. 

15 

44. The fabricated vehicle wheel according to Claim 39 wherein said 
fastener is a rivet. 

45. The fabricated vehicle wheel according to Claim 39 wherein two 
20 spaced apart rim to disc interface areas are provided. 

46. The fabricated vehicle wheel according to Claim 45 wherein said 
adhesive is deposited in at least some portions of only one of said two rim to disc 
interfaces and said fastener is located in said only one of said two rim to disc ' 

25 interfaces. 

47. The fabricated vehicle wheel according to Claim 45 wherein said 
adhesive is deposited in at least some portions of one of said two rim to disc 
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interfaces and said fastener is located in the other one of said two rim to disc 
interfaces. 

48. The fabricated vehicle wheel according to Claim 45 wherein said 
5 adhesive is deposited in at least some portions of both of said two rim to disc 

interfaces and said fastener is located in only one of said two rim to disc 
interfaces. 

49. The fabricated vehicle wheel according to Claim 45 wherein said 
10 adhesive is deposited in at least some portions of only one of said two rim to disc 

interfaces and said fastener is located in at least some portions of both of said 
two rim to disc interfaces. 

50. The fabricated vehicle wheel according to Claim 45 wherein said 
1 5 adhesive is deposited in at least some portions of both of said two rim to disc 

interfaces and said fastener is located in at least some portions of both of said 
two rim to disc interfaces. 

5 1 . The fabricated vehicle wheel according to Claim 45 wherein said 
20 adhesive is deposited in at least some portions of only one of said two rim to disc 

interfaces, said fastener is located in said only one of said two rim to disc 
interfaces, and a weld is provided at least at some of the other one of said two 
rim to disc interfaces. 

25 52. The fabricated vehicle wheel according to Claim 39 wherein said 

central mounting surface of seud wheel disc includes a center pilot aperture and a 
plurality of lug bolt receiving holes circumferentially spaced around said pilot 
aperture. 
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53 . The fabricated vehicle wheel according to Claim 52 wherein said 
lug bolt receiving holes are in line with a respective one of each of said spokes. 

5 54. The fabricated vehicle wheel according to Claim 52 wherein said 

central mounting surface of said wheel disc includes a plurality of ribs provided 
therein. 

55. The fabricated vehicle wheel according to Claim 54 wherein a rib 
10 is located between each pair of said lug bolt receivmg holes. 

56. The fabricated vehicle wheel according to Claim 54 wherein each 
of said ribs is defined by a raised or embossed area which extends outwardly 
from or above said central mounting surface. 

15 

57. The fabricated vehicle wheel according to Claim 39 wherein said 
fastener has a non-round body. 

58. The fabricated vehicle wheel according to Claim 39 wherein said 
20 disc and said rim are secured together in a bead seat area to produce a bead seat 

attached vehicle wheel. 

59. The fabricated vehicle wheel according to Claim 39 wherein said 
disc and said rim are secured together in a well area to produce a well attached 

25 vehicle wheel. 
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60. A method for producing a fabricated vehicle wheel comprising the 
steps of: 

(a) providing a wheel rim defining a rim axis and including an inboard 
tire bead seat retaining flange, an inboard tire bead seat^ a generally axially 

5 extending well portion^ an outboard tire bead seat and an outboard tire bead seat 
retaining flange; 

(b) providing a wheel disc blank; 

(c) subjecting the wheel disc blank to a metal forming operation to 
produce a partially formed wheel disc having a plurality of outwardly extending 

10 spoke portions which are spaced circumferentially about the disc blank; 

(d) subjecting the partially formed wheel disc to a metal forming 
operation to produce a wheel disc preform, the wheel disc preform including an 
inner mounting portion, a plurality of outer spoke portions, and an intermediate 
spoke portion defined in the region between the iimer mounting portion and outer 

15 spoke portions, the intermediate spoke portion including a plurality of generally 
globe shaped spoke portions; 

(e) subjecting the wheel disc preform to one or more metal forming 
operations to produce a finished wheel disc, the finished wheel disc including a 
centrally located wheel mounting surface and a plurality of outwardly extending 

20 spokes; and 

(f) securing the wheel disc and the wheel rim together to produce the 
fabricated vehicle wheel. 

61. The method according to Claim 60 wherein step (e) includes one or 
25 more of the following steps: stamping the wheel disc to a desired shape; 

restriking the wheel disc; forming a center pilot aperture in the wheel mounting 
surface of the wheel disc, forming at least one window in each of the spokes of 
the wheel disc; trimming outer portions firom the wheel disc; coining the edge of 
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the windows; and forming a plurality of lug bolts receiving holes in the wheel 
mounting surface of the wheel disc. 



62. The method defined in Claim 60 wherein step (e) includes forming 
5 a center hub hole and plurality of lug bolt receiving holes in the wheel mounting 
surface of the wheel disc. 



63. The method defined in Claim 62 wherein step (e) mcludes forming 
at least one window in each of the spokes of the wheel disc. 

10 

64. The method defined in Claim 60 wherein the wheel rim of step (a) 
is formed firom steel, magnesium, titanium, alviminum or alloys thereof and the 
wheel disc of step (b) is formed jfirom steel, magnesium, titanium, aluminum or 
alloys thereof- 

15 

65. The method defined in Claim 60 wherein prior to step (f) the step 
of forming a plurality of holes in the wheel rim and a plurality of holes in the 
spokes of the finished wheel disc, and step (f) includes aligning the wheel rim 
holes and the wheel disc spoke holes and installing a fastener in the aUgned holes 

20 to secure the wheel rim and the wheel disc together. 



66. The method defined in Claim 60 wherem step (d) includes 
subjecting the partially formed wheel disc to a metal forming operation to 
produce a wheel disc preform, the wheel disc preform including an inner 
25 mounting portion, six outer spoke portions, and an intermediate spoke portion 
defined in the region between the inner mounting portion and outer spoke 
poitions, the intermediate spoke portion including six generally globe shaped 
spoke portions. 
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67. The method defined in Claim 60 wherein step (e) includes foraiing 
a plurality of embossed ribs in the wheel mounting surface of the wheel disc. 

5 68. The method defined in Claim 60 wherein each spoke of the 

finished wheel disc produced in step (e) includes a generally flat rear wall havmg 
at least one window foraied therein; a pair of opposed side walls extending from 
the rear wall and operative to coimect the associated spoke to tiie wheel 
mounting surface; and an outermost end wall extending from the rear wall which 
10 defines a mounting flange for securing the wheel rim and the wheel disc 
together. 

69. The method defined in Claim 68 wherein the side walls extend 
generally non-parallel to one another and define a varying spoke width. 

15 

70. A fabricated vehicle wheel produced according to the method 
defined in Claim 60. 

71. A method for producing a fabricated vehicle wheel comprising the 
20 steps of: 

(a) providing a full wheel rim defining a rim axis and including an 
inboard tire bead seat retaining flange, an inboard tire bead seat, a generally 
axially extending well portion, an outboard tire bead seat and an outboard tire 
bead seat retaining flange; 
25 (b) providing a wheel disc blank; 

(c) subjecting the wheel disc blank to a metal forming operation to 
produce a partially formed wheel disc havmg a plurality of outwardly extending 
spoke portions which are spaced circumferentially about the disc blank; 
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(d) subjecting the partially formed wheel disc to a metal forming 
operation to produce a wheel disc preform, the wheel disc preform including an 
inner mounting portion, a plurality of outer spoke portions, and an intermediate 
spoke portion defmed in the region between the irmer mounting portion and outer 

5 spoke portions, the intermediate spoke portion including a plurality of generally 
globe shaped spoke portions; 

(e) subjecting the wheel disc preform to one or more metal forming 
operations to produce a finished wheel disc, the finished wheel disc including a 
centrally located wheel mounting surface and a plurality of outwardly extending 

10 spokes, the centrally located wheel mounting surface having a center hub hole 
and plurality of lug bolt receivmg holes formed therein and each of the spokes 
having at least one window formed;, and 

(f) securing the wheel disc and the wheel rim together to produce the 
fabricated vehicle wheel. 

15 

72. The method defmed in Claim 7 1 wherein the wheel run of step (a) 
is formed jfrom steel, magnesium, titanium, alummum or alloys titiereof and the 
wheel disc of step (b) is formed firom steel, magnesiimi, titanium, aluminum or 
alloys thereof, 

20 

73 . The method defmed in Claim 71 wherein prior to step (f) the step 
of forming a plurality of holes in the wheel rim and a plurality of holes in tlae 
spokes of the finished wheel disc, and step (f) includes aligning the wheel rim 
holes and the wheel disc spoke holes and installing a fastener in the aligned holes 

25 to secure the wheel rim and the wheel disc together. 

74. The metliod defined in Claim 71 wherein each spoke of the 
finished wheel disc produced in step (e) includes a generally flat rear wall having 
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at least one window formed therein; a pair of opposed side walls extending from 
the rear wall and adapted to connect the associated spoke to the wheel mounting 
surface; and an outermost end wall extending from the rear wall which defines a 
mountirig flange for securing the wheel rim and the wheel disc together. 

5 

75. The method defined in Claim 71 wherein step (d) includes 
subjecting the partially formed wheel disc to a metal forming operation to 
produce a wheel disc preform, the wheel disc preform including an inner 
mounting portion, six outer spoke portions, and an intermediate spoke portion 
10 defined in the region between the inner moimting portion and outer spoke 

portions, the intermediate spoke portion including six generally globe shaped 
spoke portions. 



76. A fabricated vehicle wheel produced according to the method 
1 5 defined in Claim 7 1 . 



77. A method for producing a fabricated bead seat attached vehicle 
wheel comprising the steps of: 

(a) providing a fiill wheel rim defining a rim axis and including an 
20 inboard tire bead seat retaining flange, an inboard tire bead seat, a generally 

axially extending well portion, an outboard tire bead seat and an outboard tire 
bead seat retaining flange; 

(b) providing a wheel disc blank; 

(c) subjectmg the wheel disc blank to a metal forming operation to 
25 produce a partially formed wheel disc having a plurality of outwardly extending 

spoke portions which are spaced circumferentially about the disc blank; 

(d) subjecting the partially formed wheel disc to a metal forming 
operation to produce a wheel disc preform, the wheel disc preform including an 
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inner mounting portion, a plurality of outer spoke portions, and an intermediate 
spoke portion defined in the region between the inner mounting portion and outer 
spoke portions, the intermediate spoke portion including a plurality of generally 
globe shaped spoke portions; 

5 (e) subjecting the wheel disc preform to one or more metal forming 

operations to produce a finished wheel disc, the fmished wheel disc including a 
centrally located wheel mounting surface and a plurality of outwardly extending 
spokes, the centrally located wheel mounting surface having a center hub hole, a 
plurality of lug bolt receiving holes, and a plurality of embossed ribs, each spoke 

10 including a generally flat rear wall having at least one window formed therein, a 
pair of opposed side walls extending from the rear wall and operative to connect 
the associated spoke to the wheel mounting surface, and an outermost end wall 
extending from the rear wall which defines a mounting flange; 

(f) forming a plurality of holes in the wheel rim and at least one hole 
15 in each mo\mting flange ofeach spoke ofthe fmished wheel disc; 

(g) aligning the wheel rim holes and the wheel disc spoke holes ; and 

(h) installing a fastener in the aligned holes to secure the wheel rim 
and the wheel disc together to produce the fabricated bead seat attached vehicle 
wheel. 

20 

78. The method defined in Claim 77 wherein the side walls extend 
generally non-parallel to one another and define a varying spoke width. 

79. A fabricated bead seat attached vehicle wheel produced according 
25 to the method defmed in Claim 77. 
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